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LIDAPION OF PORUTE BAOKFILL

Roy Epeenmsn
sseinptant SBoglnser of Soils
Bichigar Stote Highway Dapsriment

The Hichigen Sbebe Highwey Ieoortment hag, during the past two ysaprs,

wion ond ac tlon of porous bHacke

émrm@@ﬁgnn an invsstigablon of the groads
Till materimis, She peper, prepivsd for dhe onnual meoiing of the A.R.B.A,
Comntthee on Uompastion of #oil held in Chlesgo February 16, 1087, covsrsd the
rasnlis of the atudies o thad deate,

"

Additionzl fleld sdtudice hove Desn s dealing primapily with the consoell-
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dation of gramudar saterinl used 2s strucdurs bBookiilll or la swbanbment., This

¥
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& Dried swewary of thase shudlee snd p resuwits of $oe conslusiouns made

pr bhe satirze study,

Suring the past year the work bhas hesn devobted alwost entirely %o ths de-
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velopment of the platform type of vlibrator, Flaie originel pl:forn

vibrator mentlion=d in ths pravious per,  The first resulits were Favovable snd

fendt

the woeld weas well sulted Yop those relabively inscceszille srens sround structures,
Folloving this preliminary work the vibrator was lmproved sad modified o
make & more efficient wnit and Flais 2 showe ome of the flirst modiflestions, The
pirte on the bottom of the thres inch plack wee removable snd Towr Aifferent tvpes
of baee plates wers used in the study for the purpose of determining the one
most effective in the consolidatlon of grooulsr wmaterinl, 431 of the plotes usad
rasnlted in satisfesiory ﬂénﬁi%iﬁﬁ, ul some wepe wmors AlIVleulds 40 handla thoen
others and sonseguently less elficient,

s

sante weve studied and 1% was found thed by lasving off

Further luprovey

the thees ivoh plook snd using a beaoe plate wsde up of 1% x 1Y angle irony the



unit became self propelled, This type of vibredor is shown in Plate 3, Additional
work on the self propelling ides resuited ln the wnit showa in Plste I, This unit
hng been used on geversl projects, The results have bean very ssblefactory both
in the degree of density obisined snd the efflclency of getiing suech densitiss,

TDensitles equal to 95 per cent of waximum density were obisined, usually

with one pass of the vibrator snd on a 12 inch layer,

Additional work L9 belng carried én, using hesvlier uniis znd slso connec-
ting the unite in gangs of eight to twelve for the purgoze of consolidating
gronulor beses and granulasy embankusnbs. These developuents in egulipment will
aleo be studied on field projecie ant in the State Highway Testing Laboratory

ab she University of Hiehigsan a% fnn Arbor.

The conelusions of the siudy to date are aps follows:

The gradation of backiill materinl was found Yo be sn important factor
in any location vhere there ig = poseibility of infiliration of adjacent soil,
subbage maitericl, or infiltrotion of the buckfill weberial into and throngh
the drainege structure. VYhers there is no posslbility of any of the above-
mentioned conditions oncurring, obviously the guestlon of gradstlon is of lags
Loportance, Bagkfill sroand the suwb-structure of bridges or culverts in areas
wvhere ibe adjacent soll is hesvy cley snd consequently would have no water

moving through 14, wonld not reguirs gradation corntrol. However, 1f a gramulsy

subbase werse to be Elac@d over the ftop of the backfill material, some precaution
should be talten to prevent the infiltration of the subbase fines down into the
backfill mnterial,

The question of the necessiiy of consolidation of grenular meterials was
fefinitaly &nmwéred by this study in findlng that volume changes as greabt os
19 per cent could and do cccur in granular.mlliﬁ ploced wlthout consolidation.
This volume pheonge varies with the type of material and the wethod of plocsment,

but it was found that all grawnisr materiszls, unless properly conseolidated vhen
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placed, will consolidabe under traffle and weathering, thereby resulting in

setilement of the surface btrosiment,

The
gramgplay
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conclusions 88 regords the most efficlent mesns of consolidating
nagerinls mey change =8 data is obbalned fron additional studiess,

28 & rasﬁlt of thig study these conelusions are made:

Satlisfactory densltles can be obiained by hend temping and mechoniecsl
towping 1 the laysrs are not over 6 inches in thickness. The method
is slow and expensive,

Fenetrating vibeators, svuch ss bulletenosed condérete vibrstors and
vibrating spemrs or tines, srs not efficient because the vibratory
effect is confined %o a wery swmall nres adimcent to thse vibrabing
mouheT,

The surface type vibrators such as the modified paving tube vibrators
#ad the self propelled platform vibrators proved to be the most
sfficient., The platform type vibrator was found to glve satisfactory
densities on layers of material wup 4o 12 inchas in thiekness. The
paving tube type could be adapied to large unconflined areas, such as
bridge spproaches, enbankments snd granular bases. The pleatfornm

type is especlally suitable for those aress inaccessible to lerge
sguipment, The platform vibrator vhen used in a ‘gang'? of three or

four wnits iz also adaptable to larger areas,

1% iz further concluded that the sost of placing backfill vhen using

vibrating equipment will be less than the cost when placed in accordsace with

whe reguirements of the eurrent Standard Specifications which requlre 3amping

in thin lsyers.




